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Materials and methods
Generation of stable FlpIn and FlpIn T-REx CHO cell lines
FlpIn and FlpIn T-REx systems (Invitrogen (Karlsruhe, Germany) were used to generate stable cell lines. The hOCT2 and rOCT2 inserts were subcloned from pcDNA3.1 via HindIII and EcoRI restriction sites into pcDNA5/FRT. The resulting expression plasmids were introduced into the FlpIn CHO host cell lines (Invitrogen) using FuGENE 6 reagent (Roche Diagnostics, Mannheim). The FlpIn CHO-OCT cells were maintained in F12-Ham with L-Glutamine (Invitrogen) supplemented with 10% tet-system-approved fetal bovine serum (FBS) (BD Biosciences, Heidelberg,
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Germany) and 300 µg/ml hygromycinB (Invitrogen) at 37°C under 5% CO 2 . To generate FlpIn T-REx CHO cell lines, hOCT2 as well as rOCT2 were subcloned into pcDNA5/FRT/TO vector. FlpIn T-REx CHO cells were transfected with a mixture containing hOCT2 or rOCT2 cDNA in pcDNA5/FRT/TO and pOG44 vector using FuGENE 6. The selection of the FlpIn T-REx CHO-OCT cells was carried out by incubating cells with 300 µg/ml hygromycin. After 5 days, the remaining cells were selected for five additional days in the presence of 300 μg/ml hygromycin and 30 μg/ml blasticidineS (Invitrigen) before the stable cell lines were fully established and stored in liquid nitrogen. The optimal expression of OCT in FlpIn T-REx CHO cells was achieved after 48 h treatment with 1 μg/ml doxycycline (BD Biosciences). The clones were screened for OCT expression by both fluorescence and western blotting.
SDS-Polyacrylamide gel electrophoresis (SDS-PAGE) and Western blotting
For SDS-PAGE and Western blotting, cellular lysates of FlpIn and FlpIn T-REx CHO cells transfected with rOCT2 or hOCT2 were obtained as described previously 4 .
Electrophoresis for 2 h at 200 V in a 4-12% NuPAGE ® Novex Bis-Tris gel (Invitrogen) was followed by transfer to a nitrocellulose membrane (Invitrogen) at 200 mA for 6 min in a iBlot TM Dry Blotting System (Invitrogen). The NuPAGE MOPS SDS Running Buffer (10x) and NuPAGE Transfer Buffer (20x) were both from Invitrogen. The primary antibody was polyclonal rabbit anti-rat OCT2 affinity pure IgGs (Alpha Diagnostic International, San Antonio, TX), used at a dilution 1:1000. Bound alkaline phosphatase conjugated secondary antibody (goat anti-rabbit IgG) (SantaCruz Biotechnology Inc., Heidelberg) was diluted 1:3000 and visualized by the AP conjugate substrate kit from BioRad Laboratories GmbH (München, Germany).
Prestained molecular weight marker SeaBlue ® Plus 2 (Invitrogen) was used to determine apparent molecular masse.
Fluorescence measurements
Functional expression of hOCT2 or rOCT2, was verified by fluorescence measurements using a fluorescent substrate of organic cation transporters ASP + (4- The specific uptake of ASP + was calculated by subtracting the unspecific uptake in non-transfected FlpIn as well as FlpIn T-REx CHO cells from the total uptake in transfected (CHO-OCT) cells. Practically, the total uptake of ASP + in (CHO-OCT) cells was set to 100%, and the ASP + uptake of the same number of non-transfected cells was assumed to be unspecific uptake.
Large-scale cell growth and harvesting
FlpIn CHO-OCT or FlpIn T-REx CHO-OCT cells were seeded in 150 mm diameter Petri dishes and grown under conditions as described above to ~80-95% confluence.
Cultures were confluent within 3 days of seeding. For induction of hOCT2 or rOCT2 expression in FlpIn T-REx CHO cells, medium was replaced with fresh medium containing 1 µM doxycycline, and cultures were continued for another 48 hours. For harvesting, cell monolayers were washed once with ice cold PBS (10 ml/Petri dishes) and 10 ml PBS with protease inhibitors (Protease Inhibitor Cocktail, 1 tablet/50 ml) were added. Cells were scraped, collected and spun down for 10 min at 1000xg.
Pellets were resuspended in 5 ml PBS buffer, combined and centrifuged until the number of tubes was reduced to one. After the final wash, the cell pellet was resuspended in 5 ml ice-cold sucrose buffer (250 mM Sucrose, 5 mM Tris, 2 mM DTT, 0.5 µL/mL ethanolic solution saturated with phenylmethanesulfonyl fluoride (PMSF), 1 tablet/50 ml Complete Protease Inhibitor Cocktail, pH 7.5), centrifugated (10 min at 1000xg), frozen in liquid nitrogen and stored at -80°C until use. To prepare cell membranes, 4 to 6 g of cells were collected.
Membrane preparation for the electrophysiological assay
Stored cell pellets were thawed at 37°C and diluted with 2 ml ice-cold sucrose buffer.
Cells were then pottered in a Wheaton glass/glass dounce-homogenizer. The cell nuclei, unbroken cells and mitochondria were removed by centrifugation 10 min at 700xg (rotor 3744, Sigma 3K-1) and 6100xg, (rotor 3744). Supernatant was centrifuged 45 min at 100000xg using a Beckman ultracentrifuge L60 (rotor SW41).
Pellets were filled up with 5 mM Tris, pH 7.5 and 70% (w/v) sucrose to a concentration of 51% sucrose. The suspended cell fragments in 51 % sucrose were stacked subsequently with 45 % sucrose, 31 % sucrose and 9 % sucrose in 5 mN Tris, pH 7.5 and separated in sucrose density gradient for 1h 30 min at 100000g in rotor SW41 (Beckman L60). Fraction 9/31 % was diluted with at least two times their volume with the basic solution (30 mM Hepes/NaOH, 300 mM NaCl, 5 mM MgCl 2 , 0.2 mM DTT, pH 7.4) and ultracentrifuged for 30 min at 150000g in a Ti 70.1 rotor.
Pellets were resuspended in 1 ml of basic medium, frozen in liquid nitrogen and stored at -80°C. Protein was determined by the BCA method (BCA TM Protein Assay Kit, Pierce International GmbH, Bonn) with bovine serum albumin as standard.
Insect cell expression
Two different gateway adapted baculovirus systems from Invitrogen were used (BactoBac and BaculoDirect). hOCT2 and rOCT2 were cloned in pENTRla vector where: I R1 , I R2 are reference values measured at time t 1 and t 2 , respectively, I R is the calculated reference value at time t, the time of the measurement of the peak current I peak corresponding to a given substrate concentration. I is the corrected peak current.
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For the analysis of the nonreversible inhibitor phenoxybenzamin (PbA) an exponential rundown correction was used based on an independent measurement of rundown at 30 mM choline chloride in the absence of inhibitor performed every 10 minutes over 12 cycles (a typical inhibition measurement had a duration of 120 minutes) and the time constant of rundown τ = 128 min was determined. Using these data a reference value for the uninhibited transporter I R could be generated and a corrected value for inhibition was calculated according to: 
